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ABSTRACT 



An analog/digital cable TV (CATV) includes an analog 
broadcast signal processor for receiving only a signal of a 
particular channel selected by a user and restoring an analog 
video signal and an analog audio signal contained in the 
received analog signal. Also, the CATV includes a digital 
broadcast signal processor for NTSC-encoding and audio - 
digital-to-analog-converting the received digital video and 
audio signals contained in the digital broadcast signal 
received via a phone jack to then be output to an output 
signal selector, and outputting the upstream signal via the 
phone jack connected with a CATV broadcast station. The 
output signal selector selectively applies the signals output 
from the digital and analog broadcast signal processors to a 
monitor. The monitor video-displays and audio-outputs the 
video and audio data contained in the signal received from 
the output signal selector. A controller controls the opera- 
tions of the analog broadcast signal processor, the digital 
broadcast signal processor and output signal selector. 

12 Claims, 4 Drawing Sheets 
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ANALOG/DIGITAL CABLE TV CAPABLE OF broadcast signal processor to receive only the signal of the 

PERFORMING BIDIRECTIONAL particular channel according to the select channel of the user 

COMMUNICATION received from the remote controller, and controlling the 

operation of the output signal selector according to the 
BACKGROUND OF THE INVENTION s analog/digital broadcast select received from the remote 
The present invention relates to a cable TV (CATV) for ™*<>11ct so that the first video and audio signals received 
video-displaying and audio-outputting broadcast signals fr ° m the *natog broadcast signal processor and the second 
received from a respective CATV broadcast station, and video and audio signals received from the digital broadcast 
more particularly, to a CATV for video-displaying and signal processor are selectively appl.ed to the monitor, 
audioKiutputting analog broadcast signals and digital broad- 10 ^""J me controller generates an upstream signal accord- 
cast signals received from CATV broadcast stations. m 6 t0 ** u P stream data received from «•» remote poller 

_ , , , and the digital broadcast signal processor transmits the 

CATVs are operative to video-display and audio-outpu ^ ^ ted ^ me ^oi^ to the CATV 

broadcast signals that have been transmitted from CATV broadcast sienal 
broadcast stations. CATV systems originated as a supple- 

ment to community antenna television systems and served to BRIEF DESCRIPTION OF THE DRAWINGS 
distribute an aerial signal received via a master antenna to 

poor reception areas. In the past conventional CATVs The preferred embodiments are described with reference 

included equipment for receiving and demodulating only to the drawings wherein: 

signals modulated in analog form since CATV broadcast 2Q FIG. 1 is a schematic block diagram of an analog/digital, 

stations for providing aerial broadcasts and independent CATV according to an embodiment of the present invention, 

programs typically supplied only analog signals according to FIG. 2 is a detailed block diagram of a tuner and a signal 

the NTSC standard. Recently CATV broadcast stations have processor in the analog broadcast signal processor of FIG. 1. 

begun to provide broadcast programs transmitted in the form . .. » ■ i ■ j • c K nw • * L j- i 

r j- i l j . • i c -j- ■ *- r FIG. 3 is a detailed block diagram of a NIM in the digital 

of digital broadcast signals for providing moving pictures of ^ broadcast ^ . processor of F t G i 

high quality and stable transmission of the broadcast signals, a r 

and a variety of services using bidirectional communications FIG - 4 is a detailed block diagram of an MPEG decoder 

to users &nd an encoder in the digital broadcast signal processor. 

However, since such a conventional CATV processes only DETAILED DESCRIPTION OF THE 

analog broadcast signals, the users must purchase an addi- 30 PREFERRED EMBODIMENT 
tional digital broadcast signal processing apparatus capable 

of performing a bidirectional communication and an appa- A preferred embodiment of the present invention will be 

ratus which interfaces the digital broadcast signal processing described in detail with reference to the accompanying 

apparatus with the conventional analog CATV, in order to drawings. 

receive the digital broadcast programs supplied recently 35 jhe analog-digital CATV of FIG. 1 includes an analog 

from CATV broadcast stations and the bidirectional com- broadcast signal processor 1, a digital broadcast signal 

mumcation service. processor 2, an output signal selector 4, a monitor 5 and a 

SUMMARY OF THE INVENTION controller 3. The analog broadcast signal processor 1 has a 

tuner device 6, an intermediate frequency (IF) signal pro- 

To solve the above problems, it is an object of the present 40 cessor 7, and an audio/video (A/V) processor 8. The analog 

invention to provide an analog/digital CATV capable of processor 1 receives only the signals on a channel that is 

performing a bidirectional communication in which both an selected by a user among analog broadcast signals transmit - 

analog broadcast and a digital broadcast can be viewed with ted via a dedicated cable, and restores the signal of the 

a single CATV. received channel into a prior-to-being-modulated analog 

To accomplish the above object of the present invention, 45 video and audio signals. The digital processor 1 then outputs 

there is provided a CATV for video-displaying and audio- the restored result to the output signal selector 4. The digital 

outputting an analog broadcast signal and a digital broadcast broadcast signal processor 2 receives a digital broadcast 

signal which are received from a CATV broadcast station, signal transmitted via a telephone cable and decodes the 

the CATV comprising: an analog broadcast signal processor received digital broadcast signal into the prior-to-being- 

for receiving and amplifying only a signal of a particular so MPEG-encoded digital video and audio signals. The digital 

channel selected by a user among the analog broadcast processor 2 then digital-to- analog-converts the decoded 

signal, and restoring a first video signal and a first audio digital video and audio signals according to the NTSC- 

signal contained in the received and amplified analog broad- standard, and outputs the result to the output signal selector 

cast signal; a digital broadcast signal processor for decoding 4. Upstream data to be transmitted to a CATV broadcast 

the received digital broadcast signal into digital video and 55 station by a user is modulated into an upstream signal 

audio signals, and digital-to-analog converting the decoded according to a QPSK (quadrature phase shift keying) modu- 

digital video and audio signals into the analog video and lation method and the modulation result is output to the 

audio signals to generate second video and audio signals; a CATV broadcast station. The output signal selector 4 applies 

monitor for video -displaying and audio-outputting the first the signal output from the digital broadcast signal processor 

video and audio signals received from the analog broadcast 60 2 and the signal output from the analog broadcast signal 

signal processor and the second video and audio signals processor 1 selectively to the monitor 5 according to a 

received from the digital broadcast signal processor; an control signal output from the controller 3. The monitor 5 

output signal selector for selectively applying the first video video -displays and audio-outputs the video data and audio 

and audio signals received from the analog broadcast signal data contained in the signal received from the output signal 

processor and the second video and audio signals received 65 selector 4. A remote controller (not shown) receives com- 

from the digital broadcast signal processor to the monitor; a mands for channel select and analog/digital broadcast select 

remote controller, and a controller for controlling the analog from the user and then transmits appropriate commands to 



11/07/2003, EAST Version: 1.4.1 



US 6,3< 

3 

the controller 3. The controller 3 controls the operations of 
the analog broadcast signal processor 1, the digital broadcast 
signal processor 2 and the output signal selector 4 according 
to the user commands received from the remote controller, 

Hereinbelow, the analog broadcast signal processor 1 will 
be described in more detail with reference to FIG. 2. 

FIG. 2 is a detailed block diagram of a tuner 6 and a signal 
processor 7 in the analog broadcast signal processor of FIG. 
1. The tuning device 6 includes a tuner 13 and a FSK module 
(frequency shift keying module) 12. The tuner 13 amplifies 
the signals of only a single channel selected by a user from 
among the analog broadcast signals. The FSK module 12 
FSK-modulates the signal output from the tuner 13 and 
generates an intermediate frequency (IF) signal. The tuner 
13 outputs the IF signal received from the FSK module 12 
to an IF signal processor 14 in the signal processor 7. The IF 
signal processor 14 separates the IF signal from the tuner 13 
into a video signal and an audio signal and outputs the 
separated video and audio signals to a descrambler 16 and a 
stereo module 15, respectively. The descrambler 16 
descrambles the video signal received from the IF signal 
processor 14 according to a control signal of a microcom- 
puter 52, and then outputs the result to an on-screen-display 
(OSD) 17. The OSD 17 mixes the video signal from the IF 
signal processor 14 with the OSD character to be displayed, 
to then output the result to an audio/video (A/V) processor 
8. the stereo module 15 separates the audio signal received 
from the IF signal processor 14 into a left audio signal and 
a right audio signal, and then outputs the result to an 
audio/video (A/V) processor 8. The A/V processor 8 audio 
and video processes the left and right audio signals received 
from the stereo module 15 in the signal processor 7 and the 
video signal received from the OSD 17, and then outputs the 
result to the output signal selector 4. The remote controller 
80 outputs an infrared signal according to a user input, for 
a front panel 70 of the CATV. The front panel 70 receives the 
infrared signal from the remote controller 80, transmits 
control signal according to the received infrared signal to the 
microcomputer 52, and displays the functions and com- 
mands selected by the user according to the control signal 
received from the microcomputer 80. 

As seen in FIG. 1, the digital broadcast signal processor 
2 includes a NIM (network interface module) device 9, an 
MPEG decoder device 10, and an encoder device 11. The 
NIM device 9 receives, amplifies and filters a downstream 
signal input via a telephone cable from a broadcast station, 
and then outputs the result to the MPEG decoder device 10. 
Also, digital broadcast signal processor 2 receives the 
upstream signal containing the data to be transmitted to the 
broadcast station from the controller 3 and outputs the 
received result via the telephone cable. For convenience of 
explanation, it is assumed that the downstream signal trans- 
mitted from the broadcast station is modulated according to 
16 CAP to (16 Carrie rless Amplitude-modulation Phase - 
modulation) method, and the upstream signal transmitted to 
the broadcast station by the user is modulated according to 
the QPSK modulation method. 

Hereinbelow, the digital broadcast signal processor 2 will 
be described in more detail with reference to FIGS. 3 and 4. 

FIG. 3 is a detailed block diagram of the NIM device 9 in 
the digital broadcast signal processor 2 of FIG. 1. The 
downstream signal modulated according to the 16CAP 
method is input to a phone jack 20 via a telephone cable 
which is connected with a CATV broadcast station. A 
16CAP/QPSK diplexer 21 is a device for frequency- 
isolating a transmit frequency band and a receive frequency 
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band so that the upstream signal received from the phone 
jack 20 and the downstream signal received from the broad- 
cast station are not interfered with each other. The 16 CAP/ 
QPSK diplexer 21 outputs the downstream signal of the 

s transmit rate of 51 .84 Mbit/sec received from the phone jack 
individually to a first transformer 22, while preventing it 
from being interfered with the upstream signal. The first 
transformer 22 matches the impedance of an unbalanced 
circuit and a balanced circuit, and transmits the downstream 

10 signals from the 16CAP/QPSK diplexer 21 to a first ampli- 
fier circuit 23 which is a balanced circuit, without having a 
reflected power. A first amplifier 231 and a second amplifier 
232 in the first amplifier circuit 23 each amplify the down- 
stream signals from the first transformer 22 by low gain. As 

15 a result, the downstream signals amplified to a level in the 
range of 150 mV is output from the first amplifier circuit 23 
to a first low-pass-filter (LPF) 24. The first LPF 24 low- 
pass-filters the downstream signal received from the first 
amplifier circuit 23, and outputs the low-pass-filtered down- 

20 stream signals to a second amplifier circuit 25 and a line 
interface 26. As a result, the downstream signals output from 
first LPF 24 become signals having a frequency band signal 
ranging from 6 MHz to 26 MHz. The second amplifier 
circuit 25 has a third amplifier 251 and a fourth amplifiers 

25 252 which are connected in parallel with each other. The 
third and fourth amplifiers 251 and 252 in the second 
amplifier circuit 25 amplify the downstream signal received 
from the first LPF 24 by high gain, respectively. As a result, 
the downstream signal amplified to a level in the range of 1 .4 

30 V is output from the second amplifier circuit 25 to the line 
interface 26. The line interface 26 outputs the downstream 
signals received from the second amplifier circuit 25 and the 
first LPF 24 to a 16CAP receiver 27. The 16 CAP receiver 27 
converts the analog downstream signal received from the 

35 line interface 26 into a digital downstream signal and then 
outputs the result to a 16CAP/QPSK transmitter 28. The 
16CAP/QPSK transmitter 28 outputs the downstream signal 
received from the 16CAP receiver 27 to a demultiplexer 41 
according to a control signal of a central processing unit 

40 (CPU) 51. The demultiplexer 41 outputs the downstream 
signal received from the 16CAP/QPSK transmitter 28 to the 
MPEG decoder device 10. As a result, the downstream 
signal transmitted to the NIM 9 via the phone j ack from the 
broadcast station is output to the MPEG decoder device 10. 

45 FIG. 4 shows a detailed block diagram of an MPEG 
decoder device 10 and an encoder device 11 in the digital 
broadcast signal processor 2. The 16CAP/QPSK transmitter 
28 in the NIM device 9 outputs the MPEG data and the clock 
signal to the demultiplexer 41 and a SAR (segmentation and 

50 reassembly) 48 in the MPEG decoder device 10 among the 
downstream signals received from the 16CAP receiver 27. 
The demultiplexer 41 divides the MPEG data received from 
the 16CAP/QPSK transmitter 28 into MPEG video data and 
MPEG audio data according to a control signal of the CPU 

55 51 applied via a bus, and outputs the MPEG video and audio 
data to an MPEG video decoder 43 and an MPEG audio 
decoder 42. respectively. The SAR 48 performs segmenta- 
tion and reassembly of data so that the serially transmitted 
downstream signal from the 16CAP/QPSK transmitter 28 is 

60 input to the CPU 51 in parallel. The MPEG audio decoder 
42 decodes the MPEG audio data from the demultiplexer 41 
into the prior-to-being -MPEG-encoded audio signal and 
then outputs the result to an audio digital/analog (D/A) 
converter 46 in the encoder device 11. The audio D/A 

6S converter 46 converts the audio signal decoded from the 
MPEG audio decoder 42 in analog form, and outputs the 
analog audio signal to the output signal selector 4. The 
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MPEG video decoder 43 decodes the MPEG video data 
from the demultiplexer 41 into the prior- to-being-MPEG- 
encoded video signal and then outputs the result to an NTSC 
encoder 47 in the encoder device 11. A graphic processor 44 
generates OSD character data under the control of the CPU 
51 and outputs the generated OSD character data to the 
NTSC encoder 47 in the encoder device 11. An MPEG 
memory 45 is a device for storing temporary data created 
during generating of the OSD character data by of the 
graphic processor 44. The NTSC encoder 47 mixes the video 
signal from the MPEG video decoder 43 with the OSD 
character data from the graphic processor 44 and then 
encodes the mixed video signal according to the encoding 
method of the NTSC standard, to then output the encoded 
video signal to the output signal selector 4. Here, the audio 
and video signals output from the audio D/A converter 46 
and the NTSC encoder 47 are the same analog audio and 
video signals as those output from the analog broadcast 
signal processor 1 to the output signal selector 4, as seen in 
FIG. 1. 

The microcomputer 52 in the controller 3 receives the 
information to be transmitted to the CATV broadcast station 
by the user using the remote controller (not shown) and 
transmits the received information to the CPU 51. The CPU 
51 generates user data based on the user input information 
transmitted from the microcomputer 52 and then transmits 
the user data to the SAR 48. Here, a method for transmitting 
the user data in the CPU 51 is a parallel transmission 
method. Hereinbelow, for convenience of explanation, the 
user data to be transmitted to the CATV broadcast station is 
called an upstream signal. The SAR 48 performs segmen- 
tation and reassembly of the upstream signal so that the 
upstream signal transmitted in parallel from the CPU 51 is 
arranged in serial, and then transmits the result to the 
16CAP/QPSK transmitter 28. The NIM 9 of FIG. 3 receives 
the upstream signal transmitted in the form of serial via the 
SAR 48 data from the controller 3 and outputs the received 
upstream signal to the CATV broadcast station. Here, a 
process about how the NIM 9 transmits the upstream signal 
received from the controller 3 to the CATV broadcast station 
will be described below, with reference to the remaining 
blocks of FIG. 3. 

Hie 16CAP/QPSK transmitter 28 of FIG. 3 receives the 
upstream signals transmitted in serial via the SAR 48 data 
form from the controller 3 and outputs the upstream signals 
to the line interface 26 according to the control signals from 
the CPU 51. The line interface 26 outputs the upstream 
signals received from the 16CAP/QPSK transmitter 28 to a 
third amplifier circuit 29 where a fifth amplifier 291 and a 
sixth amplifier 292 are connected in parallel with each other. 
The fifth and sixth amplifiers 291 and 292 in the third 
amplifier circuit 29 amplify the upstream signals received 
from the line interface 26 by a predetermined voltage level, 
and then output the result to a second LPF 30. The second 
LPF 30 low-pass-filters the amplified result output from the 
third amplifier circuit 29, so that the upstream signal output 
to a fourth amplifier 31 becomes a frequency band signal 
within a range from 28 MHz to 30 MHz. The fourth 
amplifier 31 is a kind of a video line driver, and amplifies the 
upstream signal input from the second LPF 30 and then the 
outputs the amplified result to a second transformer 32. The 
second transformer 32 transmits the upstream signal 
received from the fourth amplifier 31 which is a balanced 
circuit, to a 16CAP/QPSK diplexer 21, which is an unbal- 
anced circuit that reflects power. The 16CAP/QPSK diplexer 
21 outputs the upstream signal modulated in the QPSK 
method of a transmit rate of 1.62 Mbit/sec to a telephone 
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cable and an input phone jack without having a mutual 
interference. As a result, the user data input via a remote 
controller is transmitted to a CATV broadcast station 
through a telephone cable. 

S As described above, the analog/digital CATV according 
to the present invention can process an analog broadcast 
signal transmitted via a dedicated cable from a CATV 
broadcast station and a digital broadcast signal transmitted 
via a telephone cable from the CATV broadcast station, so 

30 that they are output as a video output and an audio output, 
using an analog broadcast signal processor 1 and a digital 
broadcast signal processor 2 following the control of a 
controller 3, and can output the signals to an output signal 
selector 4. The output signal selector 4 applies the signals 

1 5 output from the analog broadcast signal processor 1 and the 
digital broadcast signal processor 2 selectively to a monitor 
5. The digital broadcast signal processor 2 also performs 
functions of modulating the user data to be transmitted into 
an upstream signal following the QPSK modulation method 

20 and transmitting the modulation result to a CATV broadcast 
station. 

Thus, since the analog/digital CATV according to the 
present invention can be compatible with an analog broad- 
cast and a digital broadcast provided by a CATV broadcast 
25 station, a user does not need to purchase additional devices 
for viewing a digital broadcast. Also, since the present 
invention can perform a bidirectional communication, a 
variety of services can be provided to the user. 

While only certain embodiments of the invention have 
30 been specifically described herein, it will apparent that 
numerous modifications may be made thereto without 
departing from the spirit and scope of the invention. 

What is claimed is: 

1. An analog/digital cable TV (CATV) for video - 
35 displaying and audio-outputting an analog broadcast signal 
and a digital broadcast signal which are received from a 
CATV broadcast station, the analog/digital CATV compris- 
ing: 

an analog broadcast signal processor for receiving and 
amplifying only a signal of a particular channel 
selected by a user from among a plurality of analog 
signal channels within the analog broadcast signal, and 
restoring a first video signal and a first audio signal 
contained in the received and amplified analog broad- 
cast signal; 

a digital broadcast signal processor for decoding the 
received digital broadcast signal into digital video and 
audio signals, and digital-to-analog converting the 
5Q decoded digital video and audio signals into the analog 
video and audio signals to generate second video and 
audio signals; 

a monitor for video -displaying and audio-outputting the 
first video and audio signals received from the analog 
5S broadcast signal processor and the second video and 
audio signals received from the digital broadcast signal 
processor, 

an output signal selector for selectively applying the first 
video and audio signals received from the analog 
60 broadcast signal processor and the second video and 
audio signals received from the digital broadcast signal 
processor to the monitor; 

a remote controller; and 

a controller for controlling the analog broadcast signal 
65 processor to receive only the signal of said particular 
channel according to a user's channel selection infor- 
mation received from said remote controller, and con* 
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trolling the operation of the output signal selector 
according to the user-selected analog/digital broadcast 
selection information received from the remote con- 
troller so that the first video and audio signals received 
from the analog broadcast signal processor and the 
second video and audio signals received from the 
digital broadcast signal processor are selectively 
applied to the monitor. 

2. The analog/digital CATV according to claim 1, wherein 
said controller generates an upstream signal according to a 
user command received from said remote controller, and 
wherein said digital broadcast signal processor comprises: 

a network interface module (N1M) portion for amplifying 
and low-pass-filtering the upstream signal received 
from said controller, outputting the result to the CATV 
broadcast station and amplifying and low-pass-filtering 
the digital broadcast signal received from said CATV 
broadcast station; 

an MPEG decoder device for receiving the amplified and 
low-pass-filtered digital broadcast signal from said 
N1M, separating the received digital broadcast signal 
into the digital audio and video signals, and decom- 
pressing and decoding the digital audio and video 
signals; and 

an encoder device for receiving the decoded digital audio 
and video signals from said MPEG decoder device and 
digital-to-analog-converting the received signals into 
analog form to thereby generate the second audio and 
video signals, respectively, said second audio and video 
signals obtained after being digital-to-analog- 
converted by said encoder device become analog sig- 
nals comparable to the first audio and video signals. 

3. The analog/digital CATV according to claim 2, wherein 
the upstream signal output from said NIM is a signal which 
has been modulated according to the QPSK modulation 
method. 

^The analog/digital CATV according to claim 1, wherein 
said analog broadcast signal processor comprises: 

a tuner device for selection, by the user, of the signal of 40 
the particular channel from among the plurality of 
analog signal channels within the analog broadcast 
signal, and for frequency-shift-keying the analog signal 
of said particular channel and generating an interme- 
diate frequency (IF) signal; 

an IF signal processor for dividing the IF signal received 
from said tuner device into analog audio and video 
signals, separating the analog audio signal into the left 
and right audio signals and descrambling the analog 

• video signal; 

an audio /video (A/V) processor for decoding the left and 
right audio signal received from said IF signal proces- 
sor and the descrambled video signal and generating 
the first audio and video signals. 
5. The analog/digital CATV according to claim 1, wherein 
said monitor video-displays and audio -outputs the video and 
audio signals according to the NTSC standard. 
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6. The analog/digital CATV according to claim 1, wherein 
the first video and audio signals received from the analog 
broadcast signal processor and the second video and audio 
signals received from the digital broadcast signal processor 
are substantially processed signals inputted to the output 
signal selector and ready to be video-displayed and audio- 
outputted by the monitor 

7. A method of selectively video displaying and audio 
outputting an analog broadcast signal having a plurality of 
channels and a digital broadcast signal, both of which are 
locally received from a CATV broadcast station, compris- 
ing: 

remotely identifying, via a remote control, a particular 
one of a plurality of channels from among those in the 
analog broadcast signal; 

remotely identifying with analog/digital selection 
information, via a remote control, whether said analog 
broadcast or said digital broadcast signals are to be 
received; 

locally receiving and processing only a signal of said 
particular channel and restoring a first video signal and 
a first audio signal contained in said received analog 
broadcast signal; 

locally receiving and decoding a digital broadcast signal 
into a second video and a second audio signal; 

generating a user-selected signal via said remote control; 

selecting, after at least one of said locally reviewing and 
processing step and said locally receiving and decoding 
step, one of said first video and audio or said second 
video and audio signals in response to a remote, user 
selected signal; 

video-displaying and audio-outputting with a monitor 
said selected one of a first video and audio signal and 
a second video and audio signal. 

8. The method of claim 7 further comprising: 

locally generating an upstream signal and transmitting 
said signal to said CATV broadcast station. 

9. The method of claim 7. further comprising: 
receiving said digital signal via a telephone fine. 

10. The method of claim 7 wherein said selecting step 
comprises switching between said first video and audio 
signals and said second audio and video signals. 

11. The method of claim 7 wherein said selecting step 
further comprises selectively controlling one of an IF signal 
processing of said received analog broadcast channel and an 
MPEG decoder for said digital broadcast signal. 

12. The method of claim 7, wherein the first video and 
audio signals and the second video and audio signals are 
substantially processed, and ready to be video-displayed and 
audio -outputted by the monitor, before the selecting step 
occurs. 
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